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This is in response to the Amendment dated January 17, 2007. The text of those 
sections of Title 35, U.S. Code not included in this action can be found in a prior Office 
action. 

Response to Amendment 

Claim Rejections - 35 USC §112 

Claims 39-41, 44 and 52 have been rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

The rejection of claims 39-41, 44 and 52 under 35 U.S.C. 112, second 
paragraph, has been withdrawn in view of Applicants' amendment. 

Claim Rejections - 35 USC § 1 03 

I. Claims 8-9 and 37-44 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miura et al. (US Patent Application publication No. 2003/0155247 
A1) in combination with Dubin et al. (US Patent No. 6,432,821 B1) and Wang et al. 
(US Patent No. 6,528,412 B1). 

The rejection of claims 8-9 and 37-44 under 35 U.S.C. 103(a) as being 
unpatentable over Miura et al. in combination with Dubin et al. and Wang et al. is as 
applied in the Office Actions dated May 15, 2006 and October 17, 2006 and 
incorporated herein. The rejection has been maintained for the following reasons: 
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Applicants state that the evidence proffered by the Examiner is inadequate 
to support the assertion that the seed layer deposited on the surface of a silicon wafer 
by PVD or CVD techniques prior to the application of electrolytic copper plating, as 
disclosed by Miura, is equivalent to a method for depositing a copper-containing seed 
layer onto a barrier material layer by an electroplating technique. 

In response, Miura recites that "the electrolytic copper plating solution of the 
present invention reinforces the seed layer and adds thickness to the seed layer within 
the trenches or via holes of silicon wafers so that a highly acidic or highly basic copper 
plating solution, which would otherwise corrode the seed layer, can be used to plate the 
silicon wafer" (page 4, [0051]). 

This teaching teaches that the seed layer was reinforced and thickened by the 
electrolytic copper plating process because if the seed layer was not, then a highly 
acidic or highly basic copper plating solution would have corroded the PVD or CVD 
seed layer. 

When the subsequent electrolytic copper plating process reinforces and adds 
thickness to the seed layer, there is no reason why the subsequent electrolytic copper 
plating process is not an electroplating of the seed layer. 

Applicants state that the same chemical components are maintained throughout 
the various steps disclosed by Dubin. 

In response, the rejection is not overcome by pointing out that one reference 
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does not contain a particular limitation when reliance for that teaching is on another 
reference. In re Lyons 150 USPQ 741 (CCPA 1966). Moreover, it is well settled that one 
cannot show nonobviousness by attacking the references individually where, as here, 
the rejection is based on a combination of references. In re Keller 208 USPQ 871 
(CCPA 1981); In re Young 159 USPQ 725 (CCPA 1968). 

Applicants state that Wang clearly distinguishes between a seed layer 
enhancement layer and a seed layer. The Examiner has failed to show a clear and 
. particular motivation for a skilled artisan to combine Miura and Wang. 

In response, Wang teaches that deposition of the seed layer 122 is not perfectly 
conformal when the seed layer 122 is too thin (having a thickness of less than about 
100 angstroms) when conventional PVD (plasma vapor deposition) process for the 
depositing the seed layer 122 is used. The seed layer 122 may be discontinuous and 
may not form at sidewalls and the bottom corners of the interconnect opening 104. 
However, it is desired for the copper fill to be plated from substantially all surface of the 
interconnect opening 104 including substantially the whole surface of the sidewalls and 
the bottom corners of the interconnect opening 104 would have prevented void 
formation as taught by Wang (col. 2, lines 49-65; and Fig. 4). 

This teaching would have suggested that the conventional PVD seed layer 
disclosed by Miura may have been discontinuous and may not have formed at sidewalls 
and the bottom corners of the interconnect opening. Thus, Miura reinforced and added 
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thickness to the seed layer using the electrolytic copper plating process, which the 
Examiner deems is an electroplating of the seed layer. 

Applicants state that the Examiner must supply a clear and particular motivation 
or suggestion to combine Miura and Wang. 

In response, Wang teaches that deposition of the seed layer 122 is not perfectly 
conformal when the seed layer 122 is too thin (having a thickness of less than about 
100 angstroms) when conventional PVD (plasma vapor deposition) process for the 
depositing the seed layer 122 is used. The seed layer 122 may be discontinuous and 
may not form at sidewalls and the bottom corners of the interconnect opening 104. 
However, it is desired for the copper fill to be plated from substantially all surface of the 
interconnect opening 104 including substantially the whole surface of the sidewalls and 
the bottom corners of the interconnect opening 104 would have prevented void 
formation as taught by Wang (col. 2, lines 49-65; and Fig. 4). 

This teaching would have suggested that the conventional PVD seed layer 
disclosed by Miura may have been discontinuous and may not have formed at sidewalls 
and the bottom corners of the interconnect opening. Thus, Miura reinforced and added 
thickness to the seed layer using the electrolytic copper plating process, which the 
Examiner deems is an electroplating of the seed layer. 

The test for obviousness is not whether the features of a secondary reference 
may be bodily incorporated into the structure of the primary reference; nor is it that the 
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claimed invention must be expressly suggested in any one or all of the references. 
Rather, the test is what the combined teachings of the references would have 
suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA1981). 

II. Claim 10 has been rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. (US Patent Application publication No. 2003/0155247 A1) in combination 
with Dubln et al. (US Patent No. 6,432,821 B1) and Wang et al. (US Patent No. 
6,528,412 B1 ) as applied to claims 8-9 and 37-44 above, and further in view of Nagai et 
al. (US Patent No. 6,709,563 B2). 

The rejection of claim 10 under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. in combination with Dubin et al. and Wang et al. as applied to claims 8-9 
and 37-44 above, and further in view of Nagai et al. is as applied in the Office Actions 
dated May 15, 2006 and October 17, 2006 and incorporated herein. 

The rejection has been maintained for the reasons as discussed above. 

Applicants' remarks have been fully considered but they are not deemed to be 
persuasive. 

III. Claims 20-21 and 45-52 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miura et al. (US Patent Application publication No. 2003/0155247 
A1) in combination with Dubin et al. (US Patent No. 6,432,821 B1) and Wang et al. 
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(US Patent No. 6,528,41 2 B1 ). 

The rejection of claims 20-21 and 45-52 under 35 U.S.C. 103(a) as being 
unpatentable over Miura et al. in combination with Dubin et al. and Wang et al. is as 
applied in the Office Actions dated May 15, 2006 and October 17, 2006 and 
incorporated herein. 

The rejection has been maintained for the reasons as discussed above. 

Applicants' remarks have been fully considered but they are not deemed to be 
persuasive. 

IV. Claim 22 has been rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. (US Patent Application publication No. 2003/0155247 A1) in combination 
with Dubin et al. (US Patent No. 6,432,821 B1) and Wang et al. (US Patent No. 
6,528,412 B1) as applied to claims 20-21 and 45-52 above, and further in view of Nagai 
et al. (US Patent No. 6,709,563 B2). 

The rejection of claim 22 under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. in combination with Dubin et al. (US Patent No. 6,432,821 B1) and Wang et 
al. as applied to claims 20-21 and 45-52 above, and further in view of Nagai et al. is as 
applied in the Office Actions dated May 15, 2006 and October 17, 2006 and 
incorporated herein. 

The rejection has been maintained for the reasons as discussed above. 

Applicants' remarks have been fully considered but they are not deemed to be 
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persuasive. 

V. Claims 31-32 and 53-58 have been rejected under 35 U.S.G. 103(a) as 
being unpatentable over Miura et al. (US Patent Application publication No. 
2003/0155247 A1) in combination with Dubin et al. (US Patent No. 6,432,821 B1) and 
Wang et al. (US Patent No. 6,528,412 B1). 

The rejection of claims 31-32 and 53-58 under 35 U.S.C. 103(a) as being 
unpatentable over Miura et al. in combination with Dubin et al. and Wang et al. is as 
applied in the Office Actions dated May 15, 2006 and October 17, 2006 and 
incorporated herein. 

The rejection has been maintained for the reasons as discussed above. 

Applicants' remarks have been fully considered but they are not deemed to be 
persuasive. 

VI. Claim 33 has been rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. (US Patent Application publication No. 2003/0155247 A1 ) in combination 
with Dubin et al. (US Patent No. 6,432,821 B1) and Wang et al. (US Patent No. 
6,528,412 B1) as applied to claims 31-32 and 53-58 above, and further in view of Nagai 
et al. (US Patent No. 6,709,563 B2). 

The rejection of claim 33 under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. in combination with Dubin et al. and Wang et al. as applied to claims 31-32 
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and 53-58 above, and further in view of Nagai et al. is as applied in the Office Actions 
dated May 15, 2006 and October 17, 2006 and incorporated herein. 

The rejection has been maintained for the reasons as discussed above. 

Applicants' remarks have been fully considered but they are not deemed to be 
persuasive. 

VII. Claim 59 has been rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. (US Patent Application publication No. 2003/01 55247 A1 ) in combination 
with Dubin et al. (US Patent No. 6,432,821 B1), Wang et al. (US Patent No. 6,528,412 
B1) and Dubin (US Patent Application Publication No. 2004/0108217 A1). 

The rejection of claim 59 under 35 U.S.C. 103(a) as being unpatentable over 
Miura et al. in combination with Dubin et al., Wang et al. and Dubin is as 
applied in the Office Actions dated May 15, 2006 and October 17, 2006 and 
incorporated herein. 

The rejection has been maintained for the reasons as discussed above. 

Applicants' remarks have been fully considered but they are not deemed to be 
persuasive. 

VIII. Claims 8-10 and 37-44 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oskam et al. (US Patent No. 6,309,969 B1) in combination with 
Miura et al. (US Patent Application Publication No. 2003./01 55247 A1) and 
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Andricacos et al. (US Patent No. 6,974,531 B1). 

The rejection of claims 8-10 and 37-44 under 35 U.S.C. 103(a) as being 
unpatentable over Oskam et al. in combination with Miura et al. and Andricacos et al. 
has been withdrawn in view of Applicants' remarks. 

IX. Claims 20-22 and 45-52 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oskam et al. (US Patent No. 6,309,969 B1 ) in combination with 
Miura et al. (US Patent Application Publication No. 2003/01 55247 A1 ) and Andricacos 
et al. (US Patent No. 6,974,531 B1 ). 

The rejection of claims 20-22 and 45-52 under 35 U.S.C. 103(a) as being 
unpatentable over Oskam et al. in combination with Miura et al. and Andricacos et al. 
has been withdrawn in view of Applicants' remarks. 

X. Claims 31-33 and 53-58 have been rejected under 35 U.S.C. 103(a) as 
being unpatentable over Oskam et al. (US Patent No. 6,309,969 B1) in combination 
with Miura et al. (US Patent Application Publication No. 2003/0155247 Al) and 
Andricacos et al. (US Patent No. 6,974,531 B1 ). 

The rejection of claims 31-33 and 53-58 under 35 U.S.C. 103(a) as being 
unpatentable over Oskam et al. in combination with Miura et al. and Andricacos et al. 
has been withdrawn in view of Applicants' remarks. 
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XI. Claim 59 has been rejected under 35 U.S.C. 103(a) as being unpatentable over 
Oskam et al. (US Patent No. 6,309,969 B1) in combination with Miura et al. (US Patent 
Application Publication No. 2003/0155247 A1) and Andricacos et al. (US Patent No. 
6,974,531 B1). 

The rejection of claim 59 under 35 U.S.C. 103(a) as being unpatentable over 
Oskam et al. in combination with Miura et al. and Andricacos et al. has been withdrawn 
in view of Applicants' remarks. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edna Wong whose telephone number is (571 ) 272- 
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1349. The examiner can normally be reached on Mon-Fri 7:30 am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571 ) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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